Eotaxin-3 activates the Smad pathway through the transforming growth factor beta 1 in chronic subdural hematoma outer membranes.
Chronic subdural hematoma (CSDH) is considered to be an inflammatory disease. Eosinophils are frequently expressed in the outer membrane of CSDH and are major sources of transforming growth factor beta (TGF-β). The mothers against decapentaplegic (Smad)-signaling pathway, which is activated by TGF-β, has been shown to be involved with fibrosis. In the present study, we compared the concentrations of eotaxin-3, eosinophil-specific chemoattractant, and TGF-β between CSDH fluid and cerebrospinal fluid (CSF) from control patients. We also explored the expression of the Smad-signaling pathway in the outer membrane of CSDH. Eight patients whose outer membrane and 12 whose CSDH fluid were successfully obtained during trepanation surgery were included in the study. Concentrations of eotaxin-3 and TGF-β were measured by enzyme immunoassay kits. Expression levels of Smad2, phosphorylated Smad3, Smad3, Smad4, and actin were examined by Western blot analysis. In addition, expression of Smad3 was also examined by immunohistochemistry. Concentrations of eotaxin-3 and TGF-β in CSDH fluid were significantly higher than those in CSF. Smad2, Smad3, phosphorylated Smad3, and Smad4 were detected in all cases. Smad3 was shown to be present in fibroblasts. These findings indicate that eotaxin-3 is expressed in CSDH fluid, inducing eosinophils into the outer membrane and resulting in elevation of TGF-β with the Smad pathway activated by TGF-β. These data suggest a potential mechanism for CSDH formation and growth.